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COMPLETE SPECIFICATION 


Improvements in or relating to Flying Shears for cutting Moving Material 


We, United Engineering and Foundry 
Company, a Company organized under the 
. Laws, of tlie State of Pennsylvania, 
Unitecl States of America, of 2500, First 
5 National Bank Building, Pittsburgh, 
Pennsylvania, United States of America, 
do hereby declare the nature of this 
invention and in what manner the same 
is to be performed, to be particularly 
10 described and ascertained in and by the 
following statement: — 

This invention relates to an improve- 
ment in what is commonly referred to 
in the cutting art as flying shears, and 
15 more particularly to shears of the type 
in which the cutting blades are supported 
upon opposed power-driven rotary carriers 
or drums. 

Shears of this kind are employed 

20 principally for cutting a moving web into 
preselected lengths, without interrupting 
its movement, and to function- properly it 
is desirable that they be able not only to 
cut a wide variety of lengths, and to do 

25 so without damaging or marking the 
surface of the web between cuts, but also 
have their cutting blades moving at the 
instant of cutting at substantially- the 
speed of the web or at a tolerable relative 

30 speed. To obtain these objectives such 
shears have taken many forms . For 
cutting relatively short lengths it is a 
rather simple problem to incorporate 
these features in a shear of this type. To 

85 satisfy such requirements the blade 
carriers or drums can be feasibly designed 
to produce the cuts required within not 
more than one revolution, and hence 
readily operated, within a tolerable range 

40 of speed, relative to the speed of the web 
to vary tie length of cuts within the 
limits required. When the lengths 
become very large, however, the problem 
presented becomes somewhat complex 

45 because, if the lengths of cuts exceed 
greatly the circumference of the path of 
travel of the cutting blades, it is 
necessary either to stop and start the 
shear between cuts, separate the carriers 

50 between cuts, or so design the carriers 
that they make a plurality of revolutions 
between cuts. For most purposes the 
latter type of shear is preferred. In 

iPrio$ !/•] 


shears of this type, however, especially 
where used in the metal working art 55 
towards which this invention is more 
particularly directed, the cutting blades 
will strike and damage the surface of the 
strip between the cuts unless provision is 
made to prevent such action. To over- 6G 
come this difficulty some shears of this 
kind are provided in which the cutting 
blades are rotated or otherwise moved 
with respect to the carriers so that they 
will not engage the web except when it 65 
is desired to produce a cut. Such 
construction, however, especially in 
heavy metal shears, is usually undesirable 
and for many purposes impractical 
because of the operating instrumentalities 70 
which it requires. 

With the aforementioned problems in 
mind it is an abject of this invention to 
provide in a rotary shear, and especially 
a rotary shear of the drum type, in which 75 
the carriers are adapted to be revolved 
a plurality of times between cuts for . . 
preventing the blades marking or damag- 
ing the web between cuts, and for doing 
so without disturbing either the axis of 80 
rotation of the carriers or the permanent 
mounting of the cutting blades. 

This and various other objects as well 
as the various other novel features and. 
advantages of the invention will be 85 
apparent when the following, detailed 
description is read in conjunction with 
the accompanying drawings,: in which 
Fig. 1 is a sectional view of a shear 
constructed in accordance with the inven- 90 
tion for cutting metal strip; Fig. 2 an 
end elevation of the shear shown in Fig. 
1; Fig. 3 is a diagrammatic view of a 
modified form of the invention; and 
Figs. 4, 5 and 6 enlarged views showing 95 
the conditions obtained with the use of, 
this invention. 

Referring in detail to the., drawings, 
and 'first more particularly to the embodi- ' 
ment of the invention illustrated in Figs. 100 
1, 2, 4, 5 and 6, the numeral 1 designates 
a shear housing and the numerals 2 and 3 . , 
a pair of blade carriers or drums which 
are suitably mounted in the housing for 
rotation about fixed axes. As shown, 105 
these drums are of different diameters and 
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are provided with, a pair of cooperating 
transversely extending cutting blades 4 
and 5, respectively, which are adapted to 
sever the strip or web 6 into predeter- 
5 mined lengths when they are brought 
into cutting opposition as the strip is 
passed between them. 

In this particular embodiment- of the 
invention let it be assumed that the 

10 drums 2 and 3 are made of different 
diameters which bear the relation of 3 : 4 
to each other, and that they are geared 
together by suitable gears 7 and 8 which 
• cause them to rotate at the same 

15 peripheral speeds. This insures the 
cutting blades being brought together on 
each fourth revolution of the upper drum 
. 2 and on each third revolution of the 
lower drum 3. Consequently, if operated 

20 to have a peripheral speed equal to the 
lineal speed of the web, they will produce 
cuts equal to four times the circumference 
of the path of travel of the upper blade 
or three times the circumference of the 

25 path of travel of the lower blade. In 
other words, the upper blade 4. is adapted 
. to pass over the strip three times between 
each cut while the lower blade 5 passes 
under the strip twice between each cut. 

30 With such an arrangement it has. been 
found very difficult and practically 
impossible to guide the strip between the 
two drums without the edges of the top 
and bottom knives alternately striking 

35 the strip and seriously marking it. This 
marking is prevalent in both hot and 
cold shearing and when hot shearing, 
i.e., when shearing strip as it is delivered 
by a continuous hot strip mill which has 

40 a temperature of about 1400° F., the 
marking is at times so great as to render 
the coil unfit for the purpose for which it 
was intended. 
Assuming that the top and bottom 

45 drums have a diametric ratio of 3:4 
respectively, each time the bottom knife 
passes its strip marking position, as 
shown in Eig. 1, the top knife is at least 
120° from its corresponding position; 

50 likewise, when the top knife is passing 
its strip marking position, the bottom 
knife is at least 90° away from the strip. 
This fact is taken advantage of, in the 
practice of this invention, as will be 

55. apparent to those skilled in the art after 
a further study of the description. 

In accordance with this invention, to 
avoid detrimental marking of the strip, 
table 11 is adjusted at an angle to the 

60 horizontal to guide the strip through the 
shear in suck a manner that it is normally 
urged against the top drum 2 and there- 
fore out of the path of the bottom knife 
5. To avoid contact with the strip by 

65 the top knife, there is provided deflecting 


block 9 mounted on and projecting from 
the top drum 2 slightly in advance of and 
parallel to the top knife 4. This block 9 
is made of any suitable material such as 
wood or soft metal and provided with a 70 
blunt strip engaging surface. The 
purpose of this block 9 is to engage the 
strip and temporarily deflect it out of its 
normal path and away from the top knife , 
4 and against the bottom drum 3, the 75 
distance between the top knife 4 and the 
bottom drum 3 being sufficiently great to 
permit passage of the strip. The block 9 
is, of course, given the necessary height 
and, spaced the proper distance from the 80 
blade to properly perform its function, ' 
and by virtue of the speed of the strip 
and shear, the strip will not return to its 
original line of travel until the knife is 
safely past its strip marking position. 85 
These dimensions, as will be apparent, 
may vary somewhat for different sized 
drums and for drums which are operated 
at different speeds. It is to be under- 
stood that the block 9 may, if desired, 90 
be integral with and of the same material 
as the drum. 

While the blade carriers are illustrated 
in the form of, drums, it is to be under- 
stood that any suitable shape of carrier 95 
may be employed which will properly 
support the cutting blades and the- 
deflecting rib, and that any suitable drive 
may be employed for operating them, 
such as a motor 10 coupled through a 100 
drive 10a to the shaft of the upper blade 
carrier 2, it in turn being operably con- 
nected to the lower carrier by the gears 7 
and 8~ 

The embodiment of the invention 105 
shown in Kg. 3 differs from that 
described in connection with Eigs. 1 and 
2 only in that the drums have been . 
inverted and two blades have been shown 
on the larger drum instead of one. With 110 
the same drum diameter and diametric 
ratio, this arrangement would permit the 
shearing of lengths one-half as long as 
those which could be sheared by the 
arrangement shown in Fig. 1, i.e.j a cut 115 
would be made every second revolution 
of the lower drum 2a and every one and 
one-half revolution of the upper drum 3&. 

It will be obvious from the foregoing 
that the strip may be guided against the 120 
periphery of the bottom drum instead of 
against the top drum, in which case the 
deflecting block would be mounted on the 
bottom drum in advance of the knife, and 
I wish to have it understood that the strip 125 
may be guided, at random through the 
shear and a defecting block mounted on 
both drums in advance of the knives. 

It will be understood that various 
modifications may be made in the 130 
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arrangements described without depart- 
ing from the scope of the invention. 

Having now particularly described and 
ascertained the nature of our said inven- 
5 tion, and in what manner the same is to 
be performed, we declare that what we 
claim is: — 

1. A flying shear having a pair of 
rotatable blade carriers with a cutting 

10 blade on each of said carriers and means 
for so rotating said carriers as to bring 
said cutting blades into cutting 
, opposition only after a plurality of 
revolutions of one or both carriers, means 

15, being pr.ovided for deflecting the material 
to be cut away 'from the cutting blades 
between cuts. 

2. A flying shear comprising a pair of 
drums equipped with projecting cutting 

20 blades and means for guiding the material 
to be cut against the periphery of one of 
said drums, and including means mounted 
on said latter drum for deflecting the 
material away from said drum just prior 

25 to the approach oi said projecting knife. 

3. A flying shear comprising a pair of 
blade carriers or drums of different radii 
equipped with cutting blades, and means 
for causing at least one of said drums to 

30 make a plurality of revolutions between 
cuts, means being provided mounted in 
advance of the blade on the latter drum 
for striking the material to be cut and 
deflecting it out of the way of said blade 

35 each time said drum is rotated. 

4. A flying shear according to claim $ 
including' means for supporting and 
delivering material through said shear 


along a plane which is tangential to the 
periphery of one of said drums and which 40 
is not intersected by the blade on 
the other drum in its path of travel, 
said deflecting means being disposed 
tangentially to the path of travel of the 
material. 45 

5. A flying shear for cutting moving 
material comprising a pair of rotatable 
blade carriers -with a cutting blade 
mounted on each of said carriers, and 
including a material deflecting member 50 
mounted on each of said carriers in 
advance of the cutting blade. 

6. In a flying shear, a rotary blade 
carrier equipped with a cutting blade 
positioned to intersect the normal path of 55 
travel of the material through the shear 
each time it is rotated through a complete 
revolution, and means mounted on said 
carrier in a position to engage the 
material ahead of the cutting blade as the GO 
carrier is rotated and deflect the material 
away from the blade so that the blade 
will* not strike the material except when 

a cut is being made. 

7. A flying shear substantially as 6n 
hereinbefore described and illustrated in 
the accompanying drawings, for the 
purpose specified. 

Dated this 28th day of October, 193<>. 
For UNITED ENGINEERING AND 

FOUNDRY COMPANY, 
Stevens, Langner, Parry & Rollinson, 

Chartered Patent Agents, 
5 — 9, Quality Court, Chancery Lane, 
London, W.C.2, and at 
120, East 41st Street, New York, U.S.A. 


Leamington Spa: Printed for His Majesty's Stationery Office, by the Courirr Press.— 1937. 
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